Background: Postconditioning (PostC) with mild hypoxia shortly after a neonatal hypoxic-ischemic (HI) brain injury can reduce brain damage, however, the mechanisms underlying this protection are not known. We hypothesize that hypoxic PostC reduces brain markers of glial activity, inflammation, and apoptosis following HI injury. Methods: Sprague Dawley rat pups were exposed to right common carotid artery occlusion and hypoxia (7% oxygen, 3 h) on postnatal day 7 and 24 h later, pups were exposed to hypoxic PostC (8% O 2 for 1 h/day for 5 d) or kept at ambient conditions for the same duration. HI+N pups demonstrated ~10% loss in ipsilateral brain tissue which was rescued with HI+PostC. To investigate the cellular responses, markers of astrocytes, microglia, inflammation, and caspase 3 activity were examined using immunohistochemistry and enzyme-linked immunosorbent assay. results: PostC reduced the area of astrocyte staining compared to HI+N. There was also a shift in microglial morphology toward a primed state in both PostC groups. Protein levels of interleukin-1β and caspase 3 were elevated in HI+N brains and reduced by PostC. conclusion: This is the first demonstration that PostC can reduce glial activity, inflammatory mediators, and cell death after a neonatal HI brain injury.
n eonatal hypoxic-ischemic (HI) brain injury is a primary cause of neonatal mortality due to lack of oxygen and blood flow to the brain, causing approximately one million neonatal deaths every year (1) . Currently, the only clinical treatment available for these infants is hypothermia, which has limited success in reducing mortality and neurodevelopmental disabilities (2) . Thus, there is a need to develop additional therapeutic strategies to minimize brain damage and potentially promote brain repair after HI.
After HI injury, microglial activation occurs, followed by the release of inflammatory mediators, including the cytokines interleukin (IL)-1β and tumor necrosis factor α (TNF-α). Levels of IL-1β increase after HI (3) and excitotoxic brain injury can be reduced by an IL-1β receptor antagonist in newborn rats (4) . Similarly, TNF-α and IL-1β gene expression in the brain were increased after a systemic inflammatory and central excitotoxic insult in neonatal mice and this was reduced in TNF-α knockout mice and by TNF-α blockade using etanercept (5) . Preventing microglial activation with minocycline reduced levels of IL-1β, TNF-α, and restricted brain tissue loss after HI in the neonatal rat (6) . These studies suggest that microglial activation and proinflammatory mediators play an important role in mediating brain injury responses and moderating inflammatory responses can reduce the extent of injury.
Astrocytes have important roles in blood-brain barrier function, metabolism, uptake of glutamate, and the formation of a glial scar during injury. Studies using glial fibrillary acid protein (GFAP) and vimentin knockouts have shown that reactive gliosis surrounding a lesion site can protect against injury and delay functional recovery following stroke in mice (7, 8) . There is substantial evidence suggesting that astrocyte activation can inhibit normal restorative processes at later stages of injury to the adult central nervous system (9, 10) . In the neonatal brain, preventing astrogliosis by knocking out these intermediate filaments did not affect the overall brain injury but increased cortical neurogenesis after HI, highlighting the complex role of astrocytes in normal and pathological processes in the brain (11) . Therefore, in the developing brain, regulating astrocyte activity might offer beneficial effects after an HI brain injury.
Delayed cell death is involved in neuronal pruning, which is an important process that occurs in the brain during development (12) . In the progression of HI injury, apoptosis closely follows necrosis which happens due to energy failure. Apoptosis is triggered by a cascade of proapoptotic initiator and effector caspase activity, caspase 3 in particular (13) . Pharmacological inhibitors of apoptosis can reduce damage (14) and improve sensorimotor function in neonatal models of brain injury (15) . Hence, reducing apoptosis by limiting caspase 3 activity might prove to be a viable target in reducing the injury sustained as a result of neonatal HI injury.
Previous studies showed that mild hypoxic preconditioning reduced tissue loss following HI in the neonatal rat brain (16, 17) , and this protection may be mediated by reduced apoptosis and inflammatory mediators (18, 19) . While animal studies have shown robust protective effects of hypoxic preconditioning, the bench to bedside application remains limited due to the unpredictable nature of HI brain injury in human newborns. Recent studies have shown neuroprotective effects after exposure to hypoxic postconditioning (PostC) following a brain injury in rodents (20, 21) . The current study investigates the potential mechanism of neuroprotection by hypoxic PostC after a neonatal HI brain injury in rats. Here, we have examined the response of different brain cell populations including neurons, microglia, astrocytes, and inflammatory mediators in the cortex of the brain following PostC and HI.
RESULTS

Effects of Hypoxic PostC on Brain Tissue Loss After HI Injury in the Neonatal Rat
Utilizing the Rice-Vannucci model of unilateral HI brain injury in the neonatal rat (16), brain tissue loss was examined 7 d postinjury, on postnatal day 14 (P14), in the first set of experiments using cresyl violet (CV) staining. Throughout the experiment, pup weights were monitored and were not different between the treatment groups at the end of the experiment (~21 g). Histological staining of the neonatal rat brain using CV indicates tissue loss in the brain hemisphere ipsilateral to the carotid artery occlusion (Figure 1c) , with the most consistent damage occurring in the cortex (Figure 1g ) when compared to controls (C+N; Figure 1a ,e) and hypoxic PostC alone (C+PostC; Figure 1b,f) . HI-induced brain injury was reduced by hypoxic PostC (Figure 1d ) with smaller, sporadic tissue loss observed (HI+PostC; Figure 1h ). Further investigation of the HI injury using NeuN immunohistochemistry reveals neuronal loss in the ipsilateral cortex (Figure 1k ) compared to controls (Figure 1i,j) . HI+PostC reduced the neuronal loss with NeuN-positive staining observed consistently through the cortex, similar to control animals. Quantitative analysis of brain tissue loss in the ipsilateral hemisphere across treatment groups (Figure 1m ) found that HI+N pups had a significant loss of brain tissue compared to the C+N group (P < 0.005).
HI+PostC was able to reduce this tissue loss compared to HI+N (P < 0.01). No significant brain tissue loss was observed in the C+N and C+PostC groups.
Effects of Hypoxic PostC on Glial Response After HI Injury in the Neonatal Rat
To study the effects of HI and PostC on the brain glial response, P14 brain sections were stained for astrocytes using an antibody for GFAP. HI+N brains showed more hypertrophic astrocytes with denser staining and enlarged branches (Figure 2c ), compared to the control group (Figure 2a) . Following HI+PostC, there was a reduced glial reaction in response to the injury, where astrocytes were not as heavily stained with GFAP and had thinner processes (Figure 2d) , which was similar to C+PostC (Figure 2b ). Quantitative analysis of the GFAP-positive stained area in the ipsilateral somatosensory cortex (Figure 2e) indicates that astrocytes are more hypertrophic in the HI+N group compared to control (P < 0.05). Following HI+PostC, there was a reduction in the overall area of GFAP staining compared to HI+N, back to control levels. There was no difference in GFAP-stained area in the C+N and C+PostC groups. GFAP staining in the brain from C+PostC and HI+PostC groups appeared to have more staining present in the area around the blood vessels (Figure 2b,d) .
Effects of Hypoxic PostC on Microglial Activation After HI Injury in the Neonatal Rat
Sections were stained with an antibody for Iba-1 to study the effects HI and PostC on microglial activation 1 wk postinjury, on P14. HI+N rats displayed more amoeboid microglia in the ipsilateral cortex with large, dense cell bodies and shorter (with at most two) processes (Figure 3c ) compared to the other treatment groups. HI+PostC (Figure 3d ) reduced the amoeboid phenotype of microglial activation back to control levels. In the control group, the predominant microglia appeared to have a ramified phenotype, with mostly small cell bodies and long surveying processes (Figure 3a,b) . Throughout all of the treatment groups, the total number of microglia in the micrographs was similar (data not shown). Quantitative analysis of the proportion of microglia of each phenotype (Figure 3e ), indicated that C+N animals had mostly ramified microglia with less primed and the least amount of amoeboid microglia. C+PostC animals had less ramified (P < 0.005) and more primed (P < 0.01) microglia compared to C+N. HI+N animals had the most amoeboid and least ramified microglia compared to C+N (P < 0.001). HI+PostC animals had more ramified (P < 0.05) and primed (P < 0.001) and less amoeboid (P < 0.001) microglia compared to HI+N but still had less ramified microglia compared to C+N (P < 0.001).
Effects of Hypoxic PostC on Inflammatory Cytokines After HI Injury in the Neonatal Rat
A new cohort of animals that underwent the same HI and PostC procedure was generated and fresh brain tissue was collected for protein analyses. Protein levels of proinflammatory mediators, IL-1β and TNF-α were measured using enzymelinked immunoabsorbance assay (ELISA), in tissue homogenates prepared from the ipsilateral cortex at 5 d post-HI. There was a significant increase in IL-1β levels ( Figure 4a ) in HI+N pups compared to the controls (P < 0.01). PostC after HI significantly reduced the elevated levels of IL-1β protein levels in the ipsilateral cortex (P < 0.05) compared to HI+N animals, and PostC alone had no effect on IL-1β levels. Analysis of TNF-α protein levels did not show any significant differences across the treatment groups (Figure 4b , P > 0.05). (Figure 5m ) confirmed a significant increase in the HI+N sections (P < 0.001) compared to C+N. When PostC was given after HI, the number of caspase 3-positive neurons was significantly reduced (P < 0.05) compared to the HI+N. No difference in the number of colocalized cells was detected between the control groups.
Effects of Hypoxic PostC on Active Caspase 3 Staining in Neurons
DISCUSSION
Our study has shown that mild hypoxia given after a neonatal HI brain injury in rats reduced brain tissue loss, and is the first to suggest that the neuroprotection offered from hypoxic PostC might be mediated by moderating glial activity, inflammation, and apoptosis. In line with previous studies using the 
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Rice-Vannucci model of neonatal HI brain injury (16, 22, 23) , we have demonstrated a significant injury in the ipsilateral hemisphere with heightened glial and inflammatory responses after HI. PostC with mild hypoxia was first shown to be neuroprotective in primary neuronal cultures and an adult rat model of middle cerebral artery occlusion (21) . Recently, we have shown that hypoxic PostC reduced cortical and striatal neuronal injury after HI in neonatal rats (20) . Our data confirm that hypoxic PostC reduced brain tissue loss after neonatal HI and further investigated the cellular responses of the brain to mild hypoxia. Necrosis and programmed cell death are the main two pathways of cell death that account for cell loss following neonatal HI brain injury. Active caspase-3 is the protein that executes programmed cell death and removes unnecessary neurons (24) . Necrosis is a rapid process that occurs minutes to hours after the initial insult, peaking around 12 h after injury (25) . The protective effect of hypoxic PostC was observed when initiated 24 h after HI, following the initial necrotic phase, hence we explored the effect of PostC on active caspase 3 to assess potential effects on apoptosis. Our study clearly showed a marked increase in active caspase 3 and decreased NeuN staining in HI+N animals. HI+PostC reversed these effects. The processes involved in the progression of HI injury are complicated, especially in the neonatal rat brain. The concept of excitotoxic neuronal death has been thought of as being a continuum of cell death involving apoptosis, necrosis, and intermediate forms of cell death (26) and targeting one specific pathway, such as with the use of caspase inhibitors, may merely shift cell death toward the necrotic route (27) . This highlights the importance of our observations. By using two indicators of cell death, we found that hypoxic PostC not only reduced caspase 3-mediated cell death, but may also prevent a shift to other paths of cell death such as aponecrosis, leading to brain tissue preservation after HI. Previous studies have shown that using hypoxic preconditioning can prevent HI-induced increase in terminal deoxynucleotidyl transferase dUTP nick-end labeling staining in neonatal rats and found increased expression of antiapoptotic and downregulation of proapoptotic genes, supporting the use of mild hypoxia as a viable inhibitor of apoptosis (18) .
In response to HI, astrocytes form a glial scar to encase the injury. Here, we observed a marked increase in gliosis after HI in comparison to the HI+PostC and C groups. Previous studies have indicated that reactive astrocytes are important for tissue remodeling after injury, and morphological changes in astrocytes, accompanied by an increased expression of GFAP as well as astrocyte proliferation have been observed in the ipsilateral hemisphere after neonatal HI (28) . Hypoxic preconditioning has been shown to increase neocortical astrocyte maturation and differentiation, glial expression of excitatory amino acid transporters, glutamine synthetase, and glucose transporters that may contribute to the protective actions against a subsequent HI brain injury (17, 29) . On the other hand, preventing gliosis using GFAP and vimentin knockout mice had no effect on lesion size, but enhanced neurogenesis following neonatal HI brain injury (11) . In light of these studies, our findings point to two possibilities-that hypoxic PostC is having an effect on gliosis thereby reducing injury or that PostC directly reduces injury, hence a less severe astrocyte response. We have observed that astrocytes in both PostC groups were predominantly localized around the blood vessels compared to the control. This suggests that a mechanism for PostC induced neuroprotection might be by enhancing the interaction between astrocytes and the potential protection of the blood-brain barrier. A recent study showed that chronic hypoxia was able to induce the growth of blood vessels and elicit astrocyte adaptation around new blood vessels, thereby stabilizing the blood-brain barrier (30) . Furthermore, reactive astrocytes were seen to reduce infarct volume after an ischemic brain injury in mice through glutamate uptake, astrocyte gap junctional communication and possibly reconstruct the compromised blood-brain barrier (7) . Preconditioning with hypoxia can increase hypoxia inducible factor-1 (HIF-1), the angiogenic factor, vascular endothelial growth factor (VEGF), and can reduce caspase 3 activity after HI thus protecting surrounding cells and vasculature in the neonatal brain (17, 31) . Taken together with our own observations, these studies indicate that mild hypoxia is likely to be beneficial against neonatal HI by influencing multiple glial responses such as enhancing astrocyte regulation of the blood-brain barrier and reducing gliosis.
Here, we observed distinct morphological changes in microglia across the different treatment groups. Following HI+N, the predominant microglia were of the amoeboid phenotype while the C+N animals had mainly ramified or surveying microglia. In both of the PostC groups, most microglia appeared to be in a primed state. In agreement with the morphological characteristics of the microglia observed in our study, microglia assume the more activated, amoeboid phenotype in response to an HI brain injury (32) . When activated, microglia from neonatal rat brains can release neurotoxic factors and enhance cell death when cocultured with hypoxia-exposed neurons, suggesting that microglia might contribute to injury processes early in development (33) . Reducing microglial activation using the anti-inflammatory drug, minocycline, can prevent neonatal HI brain injury (6) . These studies support our hypothesis that hypoxic PostC has a protective effect by modulating microglial activation. Priming microglia using lipopolysaccharide before an injury has been seen to offer neuroprotection in different neonatal rodent models of brain injury and disease (34, 35) . The primed microglia seen following lipopolysaccharide, which have asymmetrical cell bodies and thicker processes compared to ramified microglia, bear similar morphology to the majority of microglia seen in our PostC treatment groups. Our results suggest that PostC can shift the microglia into a primed state from the ramified state observed in the C+N group and from the amoeboid state in the HI+N group. Aside from having less amoeboid microglia after the injury, microglia in the primed state might be releasing neuroprotective factors, such as neutrophins and brain-derived neurotrophic factor, which can directly contribute to reducing brain tissue loss (36, 37) .
We have also shown that levels of IL-1β protein were elevated in the ipsilateral cortex following HI and this was reduced with PostC with TNF-α levels following a similar trend. Previous studies have shown that brain levels of TNF-α and IL-1β peak at 24 h and TNF-α returns to basal levels after 48 h while IL-1β remains elevated until at least 72 h after neonatal HI (22) . Therefore, it is likely that the lower levels of TNF-α and IL-1β we observed 5 d after HI had already started going down, suggesting that we might have missed the peak of release of both cytokines. Higher levels of proinflammatory cytokines are likely to exacerbate brain injury processes, where increased IL-1β and exogenous TNF-α relate to worse outcomes in rodent stroke models (5, 38) . IL-1β knockout mice demonstrate reduced injury and axonal plasticity after a spinal cord injury (38) , and blocking TNF-α offers neuroprotection against inflammatory and excitotoxic insults in neonatal rats (5) . The anti-inflammatory strategy of using minocycline can reduce levels of TNF-α and IL-1β and protect against HI brain injury in the preterm rat neonate (6) . Taken together, these studies suggest that a balance in the levels of inflammatory mediators after HI is crucial, and PostC may be a viable way of affecting this process.
While further studies are required to uncover the molecular mechanisms involved in the response of the brain to hypoxic PostC following neonatal HI, our findings demonstrate that hypoxic PostC can alter a number of cellular responses after HI, leading to the improvement of cell survival. One potential mechanism by which this happens is likely to be through the induction of HIF-1 and its many prosurvival target genes and processes such as increased extracellular signal-regulated kinases 1/2 signaling, VEGF, glucose transporters and glycolysis (17, 21, 39) . In addition, pharmacological inhibition of VEGF caused a reduction in proliferation and survival in astrocyte cultures after hypoxia and glucose deprivation. Hence, our observation of increased intensity of GFAP staining might be due to hypoxia-induced VEGF expression (40) . Postconditioning with ischemia was also seen to offer beneficial effects after a middle cerebral artery occlusion in rats by increasing tight junction proteins and improving blood-brain barrier integrity (41) . Furthermore, hypobaric hypoxia postconditioning was seen to reduce the oxidative stress caused by a neonatal rat brain injury while increasing antioxidant levels (42) . The therapeutic potential of hypoxic PostC extends further than neonatal HI brain injury used in this study. Its ability to influence a multitude of processes such as glial activity, inflammation, and apoptosis, makes it a valuable approach for many different types of brain injuries.
MATERIALS AND METHODS
Animals
All animal experiments were performed in accordance with the code of practice of the National Health and Medical Research Council (Australia) and with the approval of the University of New South Wales Animal Care and Ethics Committee. The dams and pups were kept under a 12 h light/dark cycle at room temperature (23 ± 1 °C), with access to food and water ad libitum.
HI Injury Model
Seven-day-old (P7) Sprague Dawley rat pups were randomly assigned to the control group or HI injury, performed following the RiceVannucci model (16) . Male (n = 28) and female (n = 19) pups were used in this experiment (~15 g) and data from both sexes were combined. Animals in the HI group were anesthetized with 1.5% isofluorane/98.5% oxygen mixture and kept on a heating mat (37 °C) throughout the procedure. A ventral midline incision was made in the neck to expose the right carotid artery, which was permanently occluded with an electrocautery device. The wound was sutured and pups returned to their dam for 1 h. The pups were then placed into a hypoxic chamber (BioSpherix, Lacona, NY; 7% oxygen in nitrogen, at 37 °C) for 3 h. Throughout the procedure, pups in the control group were removed from their dams for the same duration and kept on a heating mat (37 °C) in ambient conditions. Following the procedure, all pups were returned to their mother and monitored daily for the subsequent week. Two pups died during surgery due to excessive blood loss. All of the other pups survived the procedures were included in subsequent data analysis.
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Hypoxic PostC Treatment
Pups from the control and HI groups were then further assigned into normoxic (C+N; n = 8, HI+N; n = 15) or PostC (C+PostC; n = 8, HI+PostC; n = 16) groups. Twenty-four hours after HI surgery, pups were removed from their dam and placed in a hypoxic environment (8% oxygen with nitrogen, at 37 °C) or kept at ambient conditions on a heating mat for 1 h. This treatment occurred daily for the subsequent 5 d postinjury. These conditions have been previously shown to reduce brain tissue and neuronal loss (20, 21) (Figure 6 ).
Histopathology and Morphological Staining
One week after HI injury, all rats were euthanized with pentobarbitone sodium (100 mg/kg, i.p.) and perfused transcardially with phosphatebuffered saline followed by 4% paraformaldehyde solution (Figure 6 ). This time course was previously shown to encompass brain damage due to all injury mechanisms (20) . Sixty-micrometer rostro-caudal, serial coronal cryostat brain sections were collected and stored in a cryoprotectant (25% glycerol, 25% ethylene glycol, 50% phosphatebuffered saline).
CV Staining and Brain Injury Quantification
One series of free floating coronal sections (60 µm sections, 1,440 µm apart) from each animal were mounted onto slides and stained with 0.5% CV (Sigma-Aldrich, St Louis, MO) and scanned at low resolution using a HP LaserJet 3052 flatbed scanner. The volume of each hemisphere was measured using the ImageJ software (Bethesda, MD) by multiplying the area of the sections by the distance between each section. Brain tissue loss in the ipsilateral hemisphere was calculated as a percentage of the contralateral hemisphere.
Immunohistochemistry for Iba-1 and GFAP Four coronal sections from each animal was selected from brain regions approximating Bregma 3.24, 1.20, −3.00, and −4.80 mm (43) . Sections were exposed to sodium citrate antigen retrieval solution (10 mmol/l, pH 6.0, 70 °C) for 10 min and then blocked for 2 h at room temperature (5% skim milk powder, 0.1% bovine serum albumin, 0.3% triton X-100, 2% horse or goat serum in phosphate-buffered saline). The sections were incubated overnight at 4 °C with primary antibodies (mouse anti-GFAP (1:1,000; Millipore MAB360, Billerica, MA); mouse anti NeuN (1:1,000; Millipore MAB377); goat anti Iba-1 (1:1,000; Abcam ab5076, Cambridge, MA)) and then incubated with biotinylated secondary antibodies at room temperature for 2 h (1:200; Vector Lab BA-2001/BA-1000, Burlingame, CA and Millipore AP106B respectively), followed by horseradish peroxidase streptavidin (1:500, Vector SA-5004) for 2 h. For antibody visualization, diaminobenzidine (Vector SK-4100) was used. Negative controls were performed using the same procedure described above in the absence of the primary antibody. Sections were mounted, dehydrated, and coverslipped prior to imaging.
Quantitative Image Analysis of Immunohistochemical Staining
Following microscopic observations of the most consistent injury patterns in the somatosensory cortex, adjacent sections approximating Bregma 1.20 mm from each animal were chosen for image analysis of microglia and astrocytes the somatosensory cortex using an Olympus BX51 microscope, equipped with an MAC-6000 motorized stage controller and a 2000R-F-CLR-12-C-25 mm digital camera connected to a computer running StereoInvestigator v9 (all from MicroBrightField, Colchester, VT). Iba-1-stained microglia within each micrograph of the ipsilateral somatosensory cortex were counted based on their morphology, into three distinct categories (44) . Ramified microglia had small circular cell bodies with highly ramified processes. Primed/ reactive microglia had bigger and less round cell body with a few ramified processes while amoeboid microglia presented at most two unramified processes or were completely devoid of them. Astrocyte activation, revealed through GFAP-positive staining, was imaged in the same region of the somatosensory cortex with lens exposure set to 99% on the StereoInvestigator program. The area occupied by the GFAP staining was processed through ImageJ and expressed as a percentage of the total area of the micrograph.
Immunofluorescence for Caspase 3 and NeuN
To investigate caspase 3 colocalization in neurons in the same region assessed for microglia and astrocyte activity, two coronal sections approximating Bregma 1.20 mm were chosen for immunofluorescent staining. Sections were treated as described above before being incubated with primary antibodies (rabbit antiCaspase 3 1:1,000; Millipore AB3623 and mouse anti-NeuN 1:1,000 Millipore MAB377) for 48 h at 4 °C, followed by incubation in 1:1,000 dilution of fluorescent secondary antibody (Alexa Fluor568 goat anti-rabbit; Invitrogen A-11036, , Victoria, Australia, Alexa Fluor488 goat anti-mouse; Invitrogen A11001) for 2 h in the dark at room temperature and mounted on microscope slides (SlowFade Gold Antifade reagent; Invitrogen S36936) and coverslipped prior to visualization.
Quantitative Image Analysis of Immunofluorescent Staining
Fluorescent images of active caspase 3 and NeuN double labeling were also captured in adjacent sections to allow comparison with the Iba-1 and GFAP staining and merged using ImageJ. Colocalized active caspase 3 and NeuN markers were counted and quantified.
ELISA
An additional cohort of animals underwent the procedures mentioned above (Figure 6 ; C+N = 3; C+PostC = 3; HI+N = 11; HI+PostC = 12; males = 15; females = 14). To measure cytokines prior to returning to basal levels, 5 d after injury, pups were euthanized with pentobarbitone sodium (100 mg/kg, i.p.) and brains were removed. Cortical tissue was homogenized in ice cold lysis buffer (20 mmol/l Tris-HCl (pH 7.5); 150 mmol/l NaCl; 1 mmol/l EDTA; 0.5% Triton X-100; 0.1% SDS) and centrifuged at 5,000 rpm × 2 min at 4 °C to remove cellular debris. Total protein concentration was determined using a commercial protein assay kit (Bio-Rad DC protein assay, Hercules, CA). Concentrations of IL-1β and TNF-α were determined using rat duoset ELISA kits (from 100 µg of protein per sample, in triplicate) according to the manufacturer's instructions (R&D systems, Minneapolis, MN). The absorbance values were read on a FLUROstar Optima plate reader (BMG LabTek, Ortenberg, Germany).
Data Analysis
All analyses were performed whereby the observer was blind to the experimental treatment. All statistical analyses were performed using PRISM 6 (PRISM 6, GraphPad, San Diego, CA) and results were evaluated using ANOVA followed by Fisher's least significant difference (LSD) or Kruskal-Wallis followed by Dunn's multiple comparison test or Mann-Whitney U-test for individual comparison. Data are presented as the mean ± SEM.
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Disclosure: The authors have nothing to disclose. Figure 6 . The experiment started on P7 when rat pups were randomly distributed to C or HI groups for right carotid artery occlusion. Pups were returned to their dam for 1 h before a 3-h exposure to 7% oxygen at 37 °C. Twenty-four hours after injury, pups were randomly assigned to N or PostC groups for 1 h exposure to 8% oxygen at 37 °C daily for 5 d. Fresh brain tissue was collected on P12 for enzyme-linked immunoabsorbance assays and fixed tissue was collected on P14 for immunohistochemistry. 
